The seed coat of Pisum elatius is normally impermeable to water. When seeds are dried in the absence of oxygen their coats are totally permeable to water. Structural differences are observed between permeable and impermeable seed coats. In the genus Pisum, species with normally impermeable seed coats have a high content of phenolics and of catechol oxidase, while seed coats of P. satirum contain very little catechol oxidase and have a very low content of phenolics. Such differences are not noted in the cotyledons. We hypothesized that during dehydration of seeds, oxidation of phenolic compounds in seed coats through catalysis of catechol oxidase in presence of 02 might render the seed coats impermeable to water.
The permeability of the seed coat of the Leguminoseae has been the subject of many studies (1, 3, 7) , but little is known about its control. Conditions during seed storage may effect permeability, and mechanical damage usually increased permeability to water and breaks dormancy caused by hard seededness. In Ononis sicula a genus of the Papilionaceae seed color appears to be correlated with permeability (4) , and structural differences between green-brown and yellow seeds have been reported (5) . The phenolic compounds of the seed coat may be involved in permeability changes in Hedysarum a genus of the Leguminoseae (2) .
The seed coat of the wild type peas Pisum elatius and Pisum fulvum are rather thick and brown in color and are impermeable to water, whereas the seed coat of the cultivated pea Pisum sativum is thinner, yellowish green to light brown, and is permeable to water.
We report some preliminary comparisons of seed color, phenolic compounds, and levels of enzymes oxidizing phenolics and the permeability of the seed coat in the genus Pisum. 
MATERIALS AND METHODS

RESULTS AND DISCUSSION
The color of the seed coat and its permeability to water might be determined by conditions during the last stages of drying. In order to test this assumption, we collected pods (legumes) of Pisum elatius as they began to dry, when the seeds inside were still green. The seeds were dried over CaCl2 in desiccators at room temperature for 3 days under four different conditions: in air, in an atmosphere of pure oxygen, under vacuum, or in an atmosphere of pure nitrogen. The results in Table I indicate that both the browning of the seed coat and its impermeability depend on the presence of oxygen during the last stages of drying of the seeds.
The green coats of seeds dried under nitrogen or in vacuo could not be transformed into brown ones by reimbibing the seeds and then drying them in air. Treatment of green-coated seeds with 1 % H20, for up to 24 hr also failed to change seed color. In both treatments, the seeds also remained permeable to Some experiments were made to study the possible mechanisms relating seed color, drying, and coat permeability. Catechol oxidases are known to require 02 and cause browning. Therefore, the activity of catechol oxidase was determined in the seed coat and in the cotyledons of the cultivated pea Pisluini sativurn and the wild species of peas: Pisum elatilus and Pisluini fJulvumi (Tables IV and V) .
The seed coats of the wild species of pea have higher activity of catechol oxidase in comparison to the seed coat of the cultivated pea and to the cotyledons of both the wild and cultivated types. Most of the catechol oxidase activity in the seed coats of wild peas is located in the fraction sedimenting at 20,000g, both at pH 5.3 and at pH 7.3. The activity of the supernatant fraction is low in all cases. In contrast catechol oxidase activity in the cotyledons is much lower and similar in magnitude in the three species.
The relative weights of the seed coat in the wild species is three times higher than that of the cultivated species (8.8% of the weight of the whole seed of P. sativum in contrast to 22.4% in P. elatius and 31.4% in P. fulvum). The contribution FIGs. 1-6. Scanning electron microscope photographs of section of seed coat of P. elatius dried in air or in vacuum. 1: Air-dried seeds (X 1100); 2: vacuum-dried seeds (X 1100); 3: air-dried seeds 5600 magnification of section a in Fig. 1 ; 4: vacuum-dried seeds 5500 magnification of section a in Fig. 2 ; 5: air-dried seeds 2000 magnification of section b in Fig. 1 ; 6: vacuum-dried seeds 2200 magnification of section b in Fig. 2. of the seed coat to the catechol oxidase activity of the whole seed is therefore very much higher in the seeds of the wild species. We compared catechol oxidase activity with another oxygen-requiring copper enzvme. ascorbic acid oxidase. which is also present in the seed coat but which is not normaly involved in browning reactions. The activity of ascorbic acid oxidase is similar in the three species as shown in The phenolic content of the seed coats and the cotyledons in the three species of Pisumn is shown in Table VII . From the results it is clear that the o-diphenol content of the coats of P. elatius and P. fulvum is much higher than that of P. sativum.
The same was also true for the total phenolic content of the seed coats. The highest phenolic content was observed in P. elatius, although the color of the seeds of P. fulvum was much darker. No such marked differences in o-diphenol content is observed in the cotyledons of the different species.
The results obtained here suggest that the permeability of seed coats to water is related to the content of phenolic compounds in the seed coat, and to their level of oxidation. The oxidation of the phenolics may be catalyzed by catechol oxidase present in the seed coat itself and is 0,-dependent. Moreover, the oxidation process may cause structural changes.
Although these results show only a correlation between the metabolic events and seed coat permeability, it seems likely that a causal relation may exist. The fact that the oxygen content during drying influences seed coat permeability could explain the great variability observed in the water permeability of wild seed populations. It could also account for differences in permeability depending on the position of the seed on the mother plant and on ecological conditions during seed maturation. During all these processes the access of oxygen to the drying seeds could well show considerable variability. Thus a major factor in determining the seed coat permeability, at least in the genus Pisum, has been determined. We feel that similar mechanisms may be of much wider occurrence in seeds.
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